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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device which can be integrated 
to a higher degree and made finer by locally 
interconnecting an n-type MOS transistor and a 
p-type MOS transistor which constitute an 
inverter and making the well separate layer width 
of a CMOS transistor narrow. 
SOLUTION: The well separation of the CMOS 
transistor, which constitutes the inverter, is 
formed into a structure constituted by locally 
interconnecting the part of the well separate 
layer close to the top surface of the substrate 
and a conductive material, by forming the upper 
part so that it will not be exposed on the top 
surface of the substrate 101 and the lower part 
deep, and then forming the conductive material 
on the border of the well isolation layer 108, and the width of the well isolation 
layer 108 is made narrow. Consequently, the device can be integrated to a higher 
degree and made finer. 
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(57) [^ii^)] 

ipMMOS h7Vv^;^^(75g§i^Srn— :i7/l'-l' V^ — 3 
^-^ hT'tTV\ CMOS Vv';^^cO':7ai/u-5>Slgi|l 

:^/i'5)-PiS;o8itii^«fe<»M-t-5r<i:^!|#mi1-s„ * 

1-5:1 <t;4SBrfgi;i5„ 
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fl;aco-?:t/u±ic, mw.m2(Dy~hmm^-^:^i^ ti. 
xmi<ommm(r>?f^m.<&>^mALxm^^ti. mmmi<D 

-M(Dm2(nit^mt. mmxim2(Du^mA-m-t^m 

•>3^/i'S.Uf^2co#fl;®(75'J':^/p^ffM-i-5XSi. ^ 

'^=^j\^±.\c^ mmm^n^m\^^xmm^kzm\(D^~v 
wm^m^^-r^iMt. mw.m2<r>mmM(r>^:^ji'±. 
mwmvr^m^''xwsimc'm2<r>^-hmm^m 

roy- vmm^-^:^-^ t \^xm2(Dm-mM<n^mi^^m 

ALT. -^<D^l(DU.W.m^lim-t^TMt. HUIEM2 



yi-^^M-rsisi. s«±(7)^2©ffl^ic{cmi<o^«M 

XSt. ^-^vSraA-rS^irtcioT, SiTlSMlSt/ 

S«^-;^(0*£t5rSi L-CfflV^fc»2<D#SS<^ 
v?::=^^^ffMi-5X@i:, HfllEm2i75jg«ScO'j7i/u 

Tffl V ^fc|glO«9iS<0 h 7 ^ SrJi^^i--5 XS 

So 

[000 1] 
[0 0 0 2] 

;=^i:LTtt. ■giJxfinMMOS h^Vv'^^. p.MMO 
>'~:y:^'^l,cj:-oxmj^^h'Xioio . n^/j/^^SRAM 

i:'<;5;^ ^ u m^ti t'(Dm^ ^iitm-^^mx-m^'^ ibtix\/^ 

T, CMOS h 7^5^;^ ^?SrfflV^T«fiS;$tL5'l'>-^< 

mmx$j<o. Migxg^xsjwfc^i-o ^-f, 112(a) 

^i-i 0 (C. ^#«:S«WfSttS S i 201<O nMMO S 
^/l'202^ff$)5ic-t-5„ p^MOS hy>i>^-^^^0.mi$. 
^T-^ilffi«E204<t??;.i/l'5>8tffl«205Sr?i5j«i-5« 
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J-^mRXI<y:^/\^^Mt\^XST I (Shallow 
Trench Isolation) 

[0 0 0 3] ii>:v^-c% 1212(b) 9 iutfiL-v'^ 
h^N^? — y206$rii|ilL. BflKpM'?3i/W202S.O=BufEn 

•f) . ^W±(C^Ky->y r'VtrfflV^-C. y-h«11207 

^t>*208^ffM1-5o ii^i/^-e. [112(c) 9 {-^ fu 
te</— hfl;4S207^-r;?,^ i LXfflV^T. nMMOSh 

tefl:^209St;«KU''f Vi£t!cg210^?i^fig-t-5, fl 
lEy— hfl;1S208^-7;^i:' t Lrfflv^-c, pSmos h 

g21lSt;!KWVfe«:g212*fl^^-t--5c HuiEy-hfl: 

(c. ^S^gfe^;'^Ci«ill^>^JRrov'y-!^'(' K214^S:^fig-t-5. 

j!)i:V^T% ll2(d)(C:^-f J;9(C, nMMO S h 9>v=:^^' 

CD K i^-r >'ffit5c«2io. pMMOS h7:^i^;^^'75y— 

^teiicii21lS.o:'? z.^^i'^i-g|^«205±{CT/u 5: =• 
^>'i/>^xV/j:<!f(^^mtt*fi^iSrmW{c?i^fiKL. n® 

MOS hv>'Zy:^-^t pMMOS hy ^^Mrt 

[0 0 0 4] 

fcit^^#:^aSl>'^<75Sit:^?£-C-tt, STIW ^/t-rJ^il 

4i: ir ti::ffM^n5STIOT'i'3^/u^iiM^205tt. fiaix. 
(i, H^JtEnM^^'^>^203i8^rlEpM■J'^/^202i:H^Ilay— 
^a;t!cg209»3«iCj;o-Cffi^§tb5$^n p n h7 

tt, >?i/U^g|ffl«205(D9^. fIfEpM^?^/l-202f^{C 
$ tL-C (/ ^ S I? I /P^^atffi^ /U^^8IM«20 

5W^^^) T'foSo -15. ^T-5J-Biffil|e204T-(4. 

fp ^/U5^^M«205-e(a. ^^:»-glffl*«204i: itgS L.T*J 



^Vv'^^^i pMMOS h^Vv'j^r^O^^^ro— ;^7/l' 
hT'^fV^. xei&Wit*D?t< CMOS h 

[0 0 0 5] 

:fcfe<D#g{4. »E±?Kfig$it5«l<oa|a®ro>?ni/w 

Rum2ff)mmm<n<:;::^/i^=tmir?}m^mi^mmt. mi 
Rxfm2(DmmMfr)'> ^/i-(r>m^ii^. ±nAmm&^<^ 

^^i<D««s<D^7ai/uji(c, mm^um^m^xm^ 

m\(r>^- hmm^-^^^t i.xm2(Dmmm<r>:^¥imi: 

xmi(ommm<o^^i^^m-p^Lxmiii^^. sfiia^iro 
-^(r>^2<Dm.^m t . miRv^m2(D^wi.mAm-t?)m 

(n^^jvt. «ffie^^?fM^tgw««±(o^2(offi^(c 
mwmmm<D^z-^/wtmi-^xow^f&$ti^m2<r)mm. 

T«fiK$tt. mrlEI|2«jglia<75!>:cyKCJI5^^ixS»l 
5„ 

[0 0 0 6] #rtee7i/u-^g|Stt, ^rCDlSayOSfl 

'1' ^ 5r1tjS;-r.5 nSiMO S h 7 >'t>P5. ^ p 
SMOS hy Vv^;^^?0'?3:/u55-gi«^> ±^;!i5(fjfa^ 

i|iiy45$fe< pJFM-rSr ifcioT, r'^^'i'^^rS 

fig«i«cw»«±{c. miro3l«aro'?ai/uso!m2w#tt 
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{c. ^^m2<D^-hmm^-^:^i^ tLxmi(ommm<r> 

-1Si)-miri,^o\c-n(DW.2(DW^mi:^ir^-r^ 

So 

[ 0 0 0 7 J *fc, BtJlS^KOa^mtt^t^lSftt, KiK-^,:^ 
-r5^i:icj:oT. ttrlEMlS.U^M2COit«S<75 oi/kt? 

/i-5>gtJi^ffMrsxmi> HfifEmi<^«fl;M<75i?=/u 

xm\^-^fzm2(Dmmm<r>hy:y^J::^^^W^fii-r=bTM 
MIB^2(Da»«M<75'?=c/Kc. SfnE[?3iyu55-piS(Z) 

h 7 V v>;^ ^ffMi--5 xs i , Li^:Lt ^wm 

[0 0 0 81 HtrfE-l'::^->'«, S6^^;^->-T-fc6r 

[0 0 0 9] 

m(r>Mm\c-:>\,^xnmicmm-r?>o 

s hy^^i?:^^^m\''xm!^^ti^4>y<-^(DmmR 
xi^(r>mm:^m:i'o^^xm^^o mmi-i\'^irtii,mmm 

T-fofJ, S»3tXSSrXS)l«{C;g^-r„ ^f. HlKa) {C;T5-r 
<t5{-. 4^»f*:S«<^®ttJiS i 101(4. nSMOS 

^•^St^lSi04(;iMP?F|5^ffMLfcui>;=^ hx^?->i05 
^rffMLT^S'^^V^^Srftt'V S i O 2 SrffiJ«!>i^tP.:i i: 



{CioT. STI (Shallow Trench I 
s o 1 a t i o n) r W^i^;»-|Slf*^ 

i|#(cPS^^ix-r. il#^ef{tSWSrfflv^TtjJ:< LOCO 
s(rj;oTJi?fieLTt/!)»*t?^<cv>c llll(b){C^ 
•f-±5{C. *fFlSU-v?^ hz-^^-VlOS^rSiiaiL. fufEfS 
ttSS i lOlco^Efcuv'^ h^^qfpu. 'JWyy 
^-tkm^m^^X. BufEnMMOS K^V'v'^^WpM 
[?3i/H02<bBfnEpaMOS l-7:^t^;^^«0nS'J'3i>'H 

ffM1-5„ sfrfsu-v>;=^ h^^^— ^^loecos^pSfisnia^ 
^5^ilffl«Ji04iPlg^T-<fcv\ (iulEuv';^ h^-^^- 
^^iosroF^p^^tmSK) i^\^x\ m^^tifttmrn^ 
^-/u^-x-mm-^ :t>^m^mxL. •^a./i^^mmmt 

:E/^:»stsio8(4BtitesttJis i mcommicmm-^ 

Mffii^^/i'^J-gSSlOSrojiEgB^s. 

04(75I£§|5J; 0 tiSiv^'&Bt/iS J; ^> T^JoigSai^^/Pd?— 

•o-fTi-v^aAi-SwilciioTmlffieteSS i lOl 
i 10lro*ffi#i£^oie|£{4/J^^ < , *K^I^{C«E{C{4>> 

[0 0 10] jifevT'. 131(c) t^^-f-i 9 «c, HtrlEu^^;^ 
h-^<^-'^ioG^mmL. fliifepM'?=yno2&oJBfiian 

«ttWi|sfi: LTpag^V^«n®^M!te)S^^£AL.fc^Ky 

y3>-^ffi^,^T, h«11i09StJ5iio^ffMi-5<. y 

^)c^^T^ mi (d) ic^-rxoic^ mm^-hmm 

!^mmi^. A s^P/£i'<75nMT^!feSriSALT. y— 
^4£»glllSO^KU"r>'te«gll25r?F^^-r5„ 

tiFfSy- hft^SllO^-^;^^ i LTffll/^T. pSMOS 
h^V-v'^iJ'^iiEic. B^G a /£ifcOpM^i^^<^aA 

LT. y-;^&«5cJiii3S.t/ K w-c i^ifitScgiH^iii^jigi- 

<!:#S*^M*roaA«rft9 ::i:f-<toT. BfrlSy-;^ 
• KW Vt£tS:^{CLDD (L i g h t 1 y Dope 
d Drain) SigSrS^^LTt) J;V^. Eia<^ 



^.^,±m(D'yV-^)--f h'U&^mj&irio BtllEi?ai/u5>ftt 
®108±(cj^^$ix5iSia,^^&J5<^->y f-'f Ktt, {P-fi: 

o^^•Cifi'<5, t.-f. aSW^SiCW, Co, Ti^iif 
Wii5iS-^,:^JS*±t«$-ti:. RTA (Rapid The 
rmal Anneal) ^rtr^o Si^l/-" 

fip - S i ±coiaii,^.^M, -t-7'it3*>0'- hm.'M. y- 

:^tets:^st/ K >^mnm±<r)mmA^mii. s i ^ 

</>J4p - S i iSiSLTv^y f-'f Kft:b. Si^^L^il^v- 

[0 0 1 1 ] I21i(e){c:;g%-rj:5l-s '>y3V^ 

ft:II-^-> y :=> ^^{Ml^fflv ^TiiPBl^^Jf ii8^fl=M-f- 
^„ iS>:i;i. MtEy- hmiSi09, no, SfJieKU'T^'tefi: 
S112, 114, mifE KU'f :/t£t5:S 114, RU-u—:f}/t.^ 

em, 1 1 3X If mm '> z,^/i-^mmm±(omm.^.^m(D 

i^yf-'T K116{Cj;oTltJ*$nTVN5) (7)«ffi;0Sga 

-C3>'i?^ h^ffMb (ii^it-r) , ^v/^-iS'^ffi^ 

MOS h7 Vv';^^<75!?3i>'U:9'8ISi^, ±^;i5^«(0* 

t>a;/U5>Bfliil08±(r)S;K(^^E{i-ii6^n— *yu- 
hll7<75-g|5<!: LT«^-r.5«iti:1-S 

Ht(C n -;(7 /U^- Vi? — n ^, h 117(Ci^<^7'i«fi5c<75-g(5 

yyi^77-f-xs (01 (b) #M) ASiiJp^tu-s-bw 

3^^^ h215 (lll2#fiB,) Sr?»^-t-5XeSrtT5£«S^s/i 

i/^fc*6, xs^(;5iiJD/i<x^<-<^^ift*ms.tmiffl 
[0 0 12] mwll^6w?Kli^co^^T, sftpj^^ 
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10 0 13] 

f&^n^^tt^X^^fzib. 4:t>Q.A(r>^.(0]) y^y 

p'-f— xS;45ii^)P$ti-5'bro<D, -eco y y ^'9 7 — X 
liiDTi < x^^-Y ^ ^iS*aft;stJJ|g[;wafk-r * ^ 1 wffi 

[011 ^?^m<Df^i(Dmm<^mmm^^mwmm<o 

;^i£w-g|5XSSr*-rSi^»fS0-efc 5. 

101--fS'l±SS i, 102--pS^'3./U, 103- n® I? ^ 

104---^T-:»-gi^^, 105 --Uv';^ h/-'^? — 106 
••• U'v'^^ — V, lOT-gf^-Tot-V, 108-'J'3;/W^ 

St«, i09--y- hfl;1i, no---'/- iii--y— 
;^1£«S, 112"- Ku^ vteticS, ii3--y— ^ffitfc^, 
114... KU-^^feS^S, llS-ftiJffi^^JK, 116" •Sii!,*' 
^MWi^y K, m- U—:)]jUy(>''? — =i:^i/ h, 1 
18"-I1Pb^^^K, 201'-ettgS i, 202---p®'?ni/P, 
203- n®^>:tyU-, 204 --^^^5i-fliffl®, 2Q5-'C ^^^-iii 
206—U'v?;^ h^-^^ — V, 207"-y— 208 

209-y-p^J4:«fcg, 210- Ku^r 
S, 2ii---y— ;^t£fi:g, 2i2--- v i^W^M. 213- 
flUS^^. 214-i«ia,^,^Mroi/y -i^-C K, 215-0- 
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